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A STUDY  OF  THE  DELATION  OF  THE  COMPOSITION  OF  ICE  CREAM 
MIX  TO  THE  QUALITY  OF  THE  FFOZEN  PRODUCT ' 

I.  INTRODUCTION 

Ice  cream  has  Lean  defined  by  the  National  Association  of  Ice  Cream 
Manufacturers  as  follows:  (2) 

"First:  Ice  cream  is  a frozen  compound,  varied  as  to  kind  and  pro- 

portion of  ingredients  within  the  limits  established  by  custom  and 
usage . 

Second:  Ice  cream  consists  chiefly  of  a sv/estened  and  flavored  mix- 

ture of  cream,  or  cream  and  milk,  or  milk,  with  or  without  added 
milk  fat  in  the  form  of  sound  sweet  butter  or  as  contained  in  con- 
densed, evaporated  or  concentrated  milk,  or  in  milk  powder,  and  witi 
or  without  added  milk-solids-not-fat  in  the  form  of  skimmilk  powder 
or  as  contained  in  milk  powder,  or  in  condensed,  evaporated  or  con- 
densed skimmilk,  or  of  a sweetened  and  flavored  homogenized  or 
emulsified  mixture  of  sound,  sweet  butter,  milk  powder  or  skimmilk 
powder  and  water,  with  the  addition  of  gelatine,  vegetable  gum,  or 
other  wholesome  stabilizer. 

Third:  Standard  ice  cream  contains  not  less  than  8 per  cent  milk 

fat  and  the  content  of  milk  fat  and  milk-solids-not-fat  combined 
shall  not  be  less  than  18  per  cent,  except  when  the  ingredients  of 
standard  ice  cream  include  eggs,  fruit  or  fruit  juice,  cocoa  or 
chocolate,  cake,  confections,  or  nuts,  such  reduction  of  the  per- 
centage of  milk  fat  and  milk-solids-not-fat  as  may  be  due  to  the 
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addition  of  such  ingredients  shall  he  allowed." 

The  products  mentioned  in  the  above  definition  are  used  in  various 
combinations,  depending  upon  seasonal  conditions,  availability,  price,  and  the 
preferences  of  the  individual  manufacturer. 

Cream  and  unsalted  butter  are  used  to  supply  butt erf at.  When 
cream  is  used  for  this  purpose,  the  milk- so lids- not- fat  contained  therein  are 
taken  into  consideration.  Usually  cream  or  unsalted  butter  is  added  in  a 
sufficient  quantity  to  supply  the  amount  of  butterfat  necessary  to  comply  with 
the  legal  requirements  of  the  particular  locality  in  which  the  ice  cream  is 
sold.  It  is  generally  recognized  that  butterfat  has  a high  food  value  (5)  (7), 
that  it  imparts  flavor  to  the  ice  cream,  and  makes  it  more  palatable  (?)  (8) . 
However,  the  legal  requirement  usually  determines  the  minimum  butterfat  content. 

Condensed  milk  or  milk  powder,  in  some  form,  is  used  to  supply 
milk-solids-not-fat  in  the  ice  cream  mix,  although  either  may  also  supply  a 
part  of  the  butterfat.  Such  products  supply  the  milk  solids  not  fat  in  a con- 
centrated form  and  thus  it  is  possible  to  secure  a higher  percentage  than 
could  be  obtained  with  whole  milk  or  skimmed  milk. 

Condensed  milk  is  whole  milk,  partially  skimmed  milk,  or  skimmed 
milk  from  which  a portion  of  the  water  has  been  removed  by  the  process  of 
evaporation.  In  some  cases  sugar  is  added,  and  the  product  is  called  sweetened 
condensed  milk.  The  degree  of  concentration  depends  upon  the  product  desired 
and  may  range  from  a ratio  of  two  and  one-fourth  parts  of  milk  to  one  of  con- 
densed milk,  to  a ratio  of  four  parts  of  milk  to  one  of  condensed  milk. 

Probably  the  largest  proportion  of  the  condensed  milk  used  for  ice  cream  making 
is  concentrated  in  the  ratio  of  three  parts  of  milk  to  one  of  condensed  milk. 
The  product  may  or  may  not  be  superheated.  The  composition  will  vary  with  the 
percentage  of  milk  constituents  in  the  original  milk  and  the  degree  of  concen- 
trat ion. 
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Milk  powder  is  whole  milk  or  skimmed  milk  evaporated  to  dryness 
and  contains  from  2 to  5 per  cent  water. 

Milk -sol ids -not -fat  are  generally  believed  to  give  body  to  the  ice 
cream,  and  to  help  produce  a smoother  product  with  better  standing  up  qualities. 
(5)  (7)  (8).  It  is  generally  recognized  that  ice  cream  having  insufficient 
milk_solids_not -fat  may  be  light  and  coarse  in  body,  while  too  high  a content 
may  cause  a heavy  or  even  soggy  body.  (8)  Seme  states  have  a minimum  solids 
content  requirement  and  where  such  i3  the  case,  the  legal  requirement  serves 
as  a standard. 

Skimmed  milk  and  whole  milk  are  used  to  secure  the  proper  bulk, 
although  when  so  used  the  milk  solids  contained  therein  are  taken  into  con- 
sideration in  calculating  the  percentage  of  milk  solids  in  the  ice  cream  mix. 

Sugar  is  used  for  sweetening.  It  is  the  most  important  source  of 
solids  other  than  milk  solids  in  the  ice  cream  mix.  The  amount  used  varies 
within  rather  narrow  limits,  in  accordance  with  the  demand  of  the  public. 

Gelatine  is  used  to  produce  a smooth  ice  cream  by  preventing  the 
crystallization  of  large  particles  of  water  when  ice  cream  is  frozen.  It  aids 
in  the  trade  distribution  by  giving  the  ice  cream  stability. 

Flavoring  is  added  to  impart  the  definite  flavor  desired. 

The  butterfat  and  milk-sol ids -not -fat  content  seem  to  have  an  im- 
portant effect  upon  the  quality  of  ice  cream,  yet  there  seems  to  be  no  pub- 
lished experimental  data  which  deal  with  this  phase  of  ice  cream  making.  Baer 
(l)  made  the  following  recommendations  in  an  address  before  the  1920  Annual 
Convention  of  Kansas  Ice  Cream  Manufacturers: 

"Ice  cream  with  8 per  cent  butterfat 18$  total  milk  solids. 

Ice  cream  with  10  per  cent  butterfat  19$  total  milk  solids. 

Ice  cream  with  12  per  cent  butterfat  - — 20$  total  milk  solids. 

Ice  cream  with  14  per  cent  butterfat 21$  total  milk  solids." 
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The  National  Association  of  Ice  Cream  Manufacturers  make  the  state- 
ment in  their  definition  of  ice  cream,  (2) 

“Standard  ice  cream  contains  not  less  than  8 per  cent  milk  fat  and 
the  content  of  milk  fat  and  milk- sol ids-nct -fat  combined  shall  not  be  less 
than  18  per  cent . 

Definitions. 

Nor  the  purpose  of  this  investigation  it  is  necessary  to  define 
what  constitutes  a good  commercial  ice  cream.  An  exact  definition,  acceptable 
to  all,  is  manifestly  impossible  because  of  individual  preferences.  However, 
certain  general  qualities  stand  out  as  being  essential.  These  characteristic 
qualities  may  be  considered  under  the  headings  of  flavor,  texture,  resistance, 
body,  and  stability. 

Flavor  refers  to  the  taste  imparted  by  the  ingredients;  for  example, 
the  flavor  of  the  condensed  milk  used,  or  the  taste  which  may  develop  during 
storage,  such  as  old  or  stale  flavors,  condensed  milk  flavor,  or  lactose  flavor. 

Texture  refers  to  the  size,  shape,  and  arrangement  of  the  particles 
or  the  structure  of  the  ice  cream.  An  ideal  texture  is  one  in  which  the 
particles  are  small,  uniform  in  size,  and  compactly  arranged. 

Eesistance  refers  to  the  property  of  the  ice  cream  to  resist  melt- 
ing when  placed  in  the  mouth.  It  is  a condition  dependent,  at  least  in  part, 
upon  the  number  and  compactness  of  the  particles.  An  ice  cream  is  undesirable 
when  it  melts  down  like  snow,  as  is  also  one  which  is  so  resistant  as  to  be 
soggy.  The  degree  of  resistance  is  relative  and  can  only  be  described  as  too 
little,  good,  or  too  much. 

Body  refers  to  the  total  organized  substance  or  the  mass  of  ice 
cream  as  a whole.  It  is  dependent  upon  the  texture  and  resistance.  It  may  be 
described  as  light,  good,  heavy,  or  soggy,  depending  upon  the  size,  shape,  and 
arrangement  of  particles,  and  the  resistance  offered  when  eaten. 


. 


. 

- 


. 

. 


5 

Stability  refers  to  the  property  of  the  ice  cream  to  retain  these 
desirable  qualities.  A freshly  frozen  product  may  seem  to  possess  all  the 
desirable  qualities  and  yet  serious  defects  may  develop  in  flavor,  body,  or 
texture  after  it  has  been  held  in  storage,  or  in  dealers*  cabinets  for  a few 
days. 

The  term  ’’lactose"  is  used  to  designate  a mildly  sweet,  somewhat 
saline  flavor  that  frequently  occurs  in  ice  cream  which  contains  a comparative- 
ly high  milk  sugar  concentration. 

The  term  "sandy"  refers  to  a condition  which  sometimes  occurs  in 
ice  cream,  and  which  is  generally  conceded  to  be  caused  by  crystallization  of 
milk  sugar  (9).  Such  ice  cream  contains  many  particles  resembling  fine  sand 
which  dissolve  with  difficulty  in  the  mouth.  "Sandy"  ice  cream  must  not  be 
confused  with  "grainy"  ice  cream.  The  term  "grainy"  refers  to  a condition 
caused  by  the  crystallization  of  large  particles  of  ice,  and  which  dissolve  in 
the  mouth  readily. 

Object  of  the  Investigation. 

The  purpose  of  this  investigation  was  to  determine  the  relation  be- 
tween: 

1.  The  percentage  of  milk- sol ids-not -fat  in  ice  cream  and  the 
flavor,  body,  texture,  and  resistance  of  the  product. 

2.  The  percentage  of  butterfat  in  ice  cream  and  the  flavor,  body, 
texture,  and  resistance  of  the  product. 

3.  The  percentage  of  total  solids  in  ice  cream  and  the  flavor, 
body,  texture,  and  resistance  of  the  product. 

4.  The  most  satisfactory  content  of  butterfat,  milk-sol  ids-not -fat, 
and  total  solids  for  good  commercial  ice  cream. 
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II.  PLAN  OP  THE  WORK 

A series  of  twenty  ice  cream  mixes  were  prepared,  varying  in  com- 


position as  shown  in  the  accompanying  table. 


Mix 

Number 

Percentage 

Butterfat 

Percentage 
Milk-Sol id s- 
Not-Fat 

Percentage 

Sugar 

Percentage 
Gelat ine 

Percentage 
Total  Solids 

1 

8 

6 

12 

.5 

26.5 

2 

8 

10 

12 

.5 

30.5 

3 

8 

14 

12 

.5 

34.5 

4 

8 

18 

12 

.5 

38.5 

5 

10 

6 

12 

.5 

28.5 

6 

10 

10 

12 

.5 

32.5 

7 

10 

14 

12 

.5 

36.5 

8 

10 

18 

12 

.5 

40.5 

9 

12 

6 

12 

.5 

30.5 

10 

12 

10 

12 

.5 

34.5 

11 

12 

14 

12 

.5 

38.5 

12 

12 

18 

12 

.5 

42.5 

13 

14 

6 

12 

.5 

32.5 

14 

14 

10 

12 

.5 

36.5 

15 

14 

14 

12 

.5 

40.5 

16 

14 

18 

12 

.5 

44.5 

30 

8 

12 

12 

.5 

32.5 

31 

10 

12 

12 

.5 

34.5 

32 

12 

12 

12 

.5 

36.5 

33 

14 

12 

12 

.5 

38.5 

The  milk- sol ids-not -fat  varied  from  6 to  18  per  cent,  or  from  be- 


low the  lower  to  above  the  upper  limits  of  ordinary  practice.  The  butterfat 
content  varied  from  8 to  14  per  cent.  These  are  about  the  lower  and  upper 
limits  required  by  statute  in  the  various  states. 

The  mixes  were  prepared  using  cream,  skimmed  milk,  condensed  skimmed 
milk,  sugar,  gelatine,  water,  and  flavoring. 

Fifty-three  separate  mixes,  a total  of  four  hundred  and  fifty 
gallons  of  ice  cream,  were  prepared  and  frozen. 

Samples  of  the  finished  product  were  taken  from  each  freezing, 
placed  in  a hardening  room,  and  examined  at  intervals  of  from  two  day 3 to 
forty-six  days  after  being  frozen. 
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III.  METHOD  OF  PROCEDURE . 

The  cream  used  in  the  preparation  of  the  ice  cream  mixes  was 
standardized  to  test  40  per  cent  butterfat,  and  was  calculated  to  contain  5.58 
per  cent  milk-solids-not-fat.  The  formula  used  to  calculate  the  percentage  of 
milk-solids-not-fat  in  the  cream  was  as  follows: 

100  - 40  x 9.3$  equals  percentage  of  milk-solids-not-fat 
in  cream  testing  40  per  cent  butterfat  (3) • 

In  this  formula,  100  is  the  total  percentage,  40  is  the 
percentage  of  butterfat,  the  difference  between  100  and 
40  is  the  percentage  of  serum,  and  9.3  is  the  percentage 
of  milk-solids-not-fat  in  the  serum. 

The  condensed  skimmed  milk  was  prepared  by  concentrating  skimmed 
milk  until  it  contained  approximately  32  per  cent  milk  solids.  The  exact  per- 
centage of  milk  solids  in  the  product  was  determined  with  a Mojonnier  tester, 
and  the  product  then  standardized  to  contain  27  per  cent  milk  solids  by  the 
addition  of  the  proper  amount  of  water.  The  solids  were  all  considered  milk- 
solids-not-fat  in  calculating  the  formulas.  This  product  was  used  in 
standardizing  all  the  mixes  where  condensed  milk  was  used,  with  the  exception 
of  mixes  numbers  8,  12,  and  16.  In  these  three  cases  it  wa3  found  necessary 
to  use  condensed  skimmed  milk  standardized  to  contain  31  per  cent  solids  in 
order  to  secure  sufficient  milk-solids-not-fat,  and  still  retain  the  proper 
bulk. 

The  skimmed  milk  was  estimated  to  contain  nine  per  cent  milk-solids- 
not-fat.  This  figure  is  commonly  used  in  making  such  calculations.  (3) 

It  was  found  necessary  to  add  water  in  some  cases  to  secure  the 
proper  bulk  without  increasing  the  percentage  of  solids. 
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Twelve  per  cent  of  cane  sugar  was  used  in  each  mix.  The  sugar  was 
regarded  as  being  100  per  cent  solids,  since  this  is  common  practice. 

Five  tenths  per  cent  of  gelatine  was  added  to  each  mix.  The 
gelatine  was  regarded  as  being  100  per  cent  solids,  which  is  in  accord  with 
common  practice  (3) . It  was  prepared  by  adding  cold  water  and  heating  to  a 
temperature  of  165  degrees  F.  A twelve  and  one-half  per  cent  gelatine  solution 
was  used  in  all  the  mixes,  with  the  exception  of  mixes  numbers  30,  31,  32,  and 
33,  in  which  cases  a ten  per  cent  solution  was  used.  A solution  containing 
sufficient  gelatine  for  the  entire  number  of  mixes  was  prepared  and  the  proper 
amount  of  solution  was  weighted  into  each  mix. 

Vanilla  extract  was  added  at  the  rate  of  four  ounces  for  each  50 
pounds  of  mix. 

The  formulas  used  in  the  investigation  are  given  in  the  accompany- 
ing table.  (Pages  11  and  12) 

The  first  sixteen  mixes  weighed  twenty-five  pounds  each.  The 
succeeding  mixes  weighed  fifty  pounds  each.  A Forschner  circular  spring 
balance,  graduated  to  one  tenth  of  a pound,  was  used  to  weigh  the  ingredients. 
The  mixes  were  prepared  in  ten  gallon  milk  cans  and  placed  in  a refrigerator 
until  the  following  day,  when  the  flavoring  extract  was  added  and  the  mix 
frozen. 

All  the  ice  cream  was  frozen  in  a motor  driven  "Dreadnought  Brine 
Ice  Cream  Freezer"  of  fifty  quarts  capacity.  The  mix  was  strained  into  the 
freezer,  the  dasher  started,  and  the  brine  turned  bn.  The  brine  valve  ms 
opened  wide  and  the  full  capacity  of  brine  allowed  to  flow  through  the  freezer 
until  the  temperature  of  the  freezing  mixture  reached  26  to  2?  degrees  F.  The 
length  of  time  required  for  the  freezing  mixture  to  reach  this  temperature 
ordinarily  varied  with  the  temperature  of  the  brine  and  ranged  from  four  to 
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eight  minutes.  The  brine  was  then  shut  off  and  the  mixture  allowed  to  whip 
until  the  maximum  swell  was  secured.  The  total  time  of  freezing  varied  from 
twelve  to  twenty  minutes. 

In  the  first  part  of  this  work  the  swell  was  determined  by  filling 
a one-half  pint  Sealright  container  with  the  ice  cream  mix.  This  was  weighed 
and  the  weight  recorded.  A second  Sealright  one-half  pint  container  was  then 
weighed  to  obtain  the  tare  weight,  filled  with  the  frozen  cream,  numbered,  and 
set  in  the  hardening  room.  This  was  weighed  when  convenient  and  the  overrun 
calculated  as  follows: 

Weight  of  container  and  mix  9.5  ounces 

Weight  of  container  1 .0  ounce 

Weight  of  mix  8.5  ounces 


Weight  of  container  and  frozen  ice  cream  5.5  ounces 

Weight  of  container  1.0  ounce 

Weight  of  frozen  ice  cream  4.5  ounces 


Weight  of  mix 

Weight  of  frozen  ice  cream 

Difference 


8.5  ounces 

4.5  ounces 
4.0  ounces 


Difference  between  weight  of  mix  and  weight  of  frozen  ice  cream 
divided  by  weight  of  frozen  ice  cream  equals  overrun. 

Four  ounces  divided  by  4.5  ounces  equals  88.8  per  cent  overrun. 

The  Mojonnier  overrun  tester  was  later  used,  as  it  was  found  to  be 
more  satisfactory. 

Three  samples  of  the  finished  ice  cream  were  taken  in  each  case. 
These  were  taken  when  the  ice  cream  was  half  drawn  from  the  freezer  and 
placed  in  small  individual  cartons,  holding  approximately  one-sixth  of  a quart. 
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The  samples  were  placed  in  the  ice  cream  hardening  room  and  held  -until  examined. 
The  first  sample  of  each  lot  was  examined  between  two  days  and  one  week  after 
being  made,  and  the  succeeding  samples  were  examined  at  intervals  of  from  seven 
to  ten  days  apart.  The  age  of  the  samples  at  time  of  examination  is  indicated 
on  the  data  sheets  in  each  case. 

The  samples  were  examined  by  four  judges. 

One  series  of  mixes,  numbers  1,  5,  9,  and  13;  three  series  of 
mixes,  numbers  2,  6,  10,  and  14;  three  series  of  mixes  numbers  3,  7,  11,  and 
15;  two  series  of  mixes,  numbers  8,  12,  and  16;  three  series  of  mix  number  4; 
and  four  series  of  mixes,  numbers  30,  31,  32,  and  33  were  prepared  and  frozen. 
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APPROXIMATE  PERCENTAGES  ACTUAL  PERCENTAGES 


Mix 

No. 

Per  cent 
Buttsrfat 

Per  cent 

M.S.N.  F. 

Per  cent 
Total  Solids 

Per  cent 
Butt erf at 

Per  cent 

M.  S.  N.  F. 

Per  cent 
Total  Solid 

1 

8.0 

6.0 

26.5 

7.95 

R oA 

-/•  J 'J 

2b.  34 

2 

s.o 

10.0 

30.5 

7.95 

9.97 

30.34 

7 

J 

S.O 

14.0 

34.5 

7.95 

13.34 

34.32 

4 

s.o 

1S.0 

3S.5 

S.06 

18.04 

38.60 

5 

10.0 

6.0 

28. 5 

9.96 

5.57 

28.  3S 

6 

10.0 

10.0 

32.5 

9.9s 

9.95 

32.40 

7 

10.0 

14.0 

30.5 

3.94 

13.  ss 

3o.25 

S 

10.0 

1S.0 

40.5 

9.76 

17.60 

35.5S 

S 

12.0 

6.0 

30.5 

11.  ss 

6.00 

30.25 

10 

12.0 

10.0 

34.5 

11.92 

9.36 

34.43 

n 

12.0 

14.0 

38. 5 

11.92 

13.92 

3S.2S 

12 

12.0 

1S.0 

42.5 

12.00 

13.10 

42.60 

13 

14.0 

6.0 

32.5 

13.34 

5.31 

32.31 

14 

14.0 

10.0 

36.5 

13.91 

9.89 

36.23 

15 

14.0 

14.0 

40. 5 

13. S6 

14, 13 

40.37 

lb 

l4.0 

1S.0 

44. 5 

13.46 

17.37 

42.  S5 

30 

s.o 

17.0 

32.5 

7.96 

11.94 

32. 33 

31 

10.0 

12.0 

34.5 

9.95 

11.95 

34. 33 

32 

12.0 

12.0 

36.5 

11.94 

11.3b 

36.33 

33 

14.0 

12.0 

33.5 

13.93 

11.97 

3^-33 

13 


IV.  EXPERIMENTAL 
Presentation  of  Data 

The  criticisms  of  the  ice  cream  samples  are  contained  in  tables 
arranged  as  follows: 

Tables  I,  II,  III,  IV,  and  V - Samples  laving  the  same  percentages 
of  milk-solids-not-fat  and  varying  percentages  of  butterfat. 

Tables  VI,  VII,  VIII,  and  IX  - Those  having  the  same  percentages 
of  butterfat  and  varying  percentages  of  milk-solids-not-fat. 

Tables  X,  XI,  XII,  XIII,  and  XIV  - Those  having  the  same  percent- 
ages of  total  solids,  but  with  varying  percentages  of  butterfat 
and  milk-solids-not-fat. 

Table  XVI  - Those  with  extremely  high  and  extremely  low  percent- 
ages of  total  solids. 

The  first  and  second  columns  of  each  table  contain  the  number  and 
series  of  the  mix  from  which  the  ice  cream  was  made,  the  third  column  gives 
the  age  of  the  product  in  days  at  time  of  examination,  the  next  four  columns 
headed  light,  good,  heavy,  and  soggy,  respectively,  represent  the  terms  used 
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to  describe  texture,  the  next  three  columns  headed  lactose,  condensed,  and  old, 
respectively,  represent  the  terms  used  to  describe  flavor,  the  next  three 
columns  headed  lacking,  good,  and  too  much,  respectively,  represent  the  terms 
used  to  describe  resistance,  the  next  two  columns  are  used  to  indicate  a sandy 
or  churned  condition.  The  last  column  is  used  for  remarks. 

An  "X"  in  a column  indicates  the  term  which  most  nearly  describes 
the  nature  of  the  body,  texture,  flavor,  and  resistance  of  the  particular 
sample  of  ice  cream.  A capital  "X”  indicates  that  the  condition  is  pronounced, 
while  a small  "x”  indicates  the  condition  is  less  pronounced. 

The  letters  A,  B,  C,  and  D following  a number  indicate  mixes  of 
the  same  composition  prepared  at  different  times. 

Discussion  of  Data 

delation  of  the  Percentage  of  Milk-Sol ids-Not-Fat 

Table  I presents  the  criticisms  of  ice  cream  made  from  mixes 
numbers  1,  5,  9,  and  13,  which  contained  6 per  cent  milk-sol ids-not-f at  in 
each  case,  with  8,  10,  12,  and  14  per  cent  butterfat  respectively. 

The  ice  cream  samples  of  this  series  were  criticized,  in  every 
case,  as  very  light  in  body,  very  coarse  in  texture,  lacking  very  much  in 
resistance,  and  badly  churned.  They  were  criticized  further  as  snowy  and 
wat  ery . 

Table  II  presents  the  criticisms  of  the  ice  creams  made  from 
mixes  numbers  2,  6,  10,  and  14,  which  contained  10  per  cent  milk- sol ids-not- 
fat,  in  each  case,  with  8,  10,  12,  and  14  per  cent  butterfat  respectively. 

The  criticisms  of  the  samples  in  this  series  were  quite  similar. 

In  general  they  were  light  in  body,  coarse  in  texture,  and  lacking  in 
resistance.  Samples  of  number  10  A had  lighter  body,  coarser  texture,  and 
lacked  resistance  more  than  any  of  the  others.  Samples  14  B and  14  C 
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differed  in  that  they  had  very  good  body  and  very  good  resistance. 

Three  samples  had  a condensed  milk  flavor,  and  one  was  sandy. 

Table  III  presents  the  criticisms  of  the  ice  creams  made  from 
mixes  numbers  3,  7,  11,  and  15,  which  contained  14  per  cent  milk- sol ids-not- 
fat,  in  each  case,  with  8,  10,  12,  and  14  per  cent  butterfat  respectively. 

The  samples  of  this  series,  with  few  exceptions,  had  good  body 
and  good  resistance.  In  general  the  exceptions  were  criticized  as  a trifle 
heavy  in  body  and  a trifle  too  resistant.  Samples  from  mixes  numbers  3 and 
7 were  mostly  smooth  in  texture  and  those  from  mixes  numbers  11  and  15,  as  a 
rule,  were  very  smooth  in  this  respect. 

In  many  instances  the  samples  of  this  series  had  a condensed  milk 
flavor,  or  this  flavor  developed  later  during  storage.  This  flavor  was 
apparent,  in  a few  cases,  within  a few  days  after  the  ice  cream  was  made,  but 
in  most  cases  did  not  become  noticeable  until  the  ice  cream  was  eight  days  to 
two  weeks  old. 

Many  of  the  samples  developed  a lactose  flavor  during  storage. 

The  flavor  first  became  apparent  in  most  of  the  samples  when  about  two  weeks 
old,  although  in  some  instances  it  did  not  become  noticeable  before  three 
weeks  to  a months  time.  Usually  this  flavor  developed  in  samples  which  had 
previously  been  criticized  as  having  a condensed  milk  flavor. 

Thirteen  of  the  thirty-six  samples  in  the  series  developed  sandi- 
ness and  several  seemed  to  be  on  the  verge  of  sandiness.  Usually  the  samples 
which  were  sandy  also  had  the  lactose  flavor.  In  most  cases  where  this  flavor 
did  net  accompany  sandiness  the  samples  had  previously  had  this  flavor.  Where 
sandiness  developed  it  was  usually  apparent  after  two  weeks  time. 

The  samples  of  this  series  had  better  body,  smoother  texture,  and 
better  resistance  than  those  in  the  preceding  series. 
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Table  IV  presents  the  criticisms  of  the  ice  creams  made  from  mixes 
numbers  4,  8,  12,  and  16,  which  contained  18  per  cent  milk- sol  ids-not -fat  in 
each  case,  with  8,  10,  12,  and  14  per  cent  butterfat  respectively. 

The  samples  of  this  series  were  criticized  as  having  a very  heavy 
or  a very  soggy  body.  Nearly  all  had  too  much  resistance,  and  in  a few  cases 
the  ice  cream  was  so  resistant  as  to  be  objectionable.  The  texture,  however, 
was  smooth  and  velvety  in  all  cases. 

Condensed  milk  flavor  was  apparent  in  ten  out  of  twenty- seven 
samples  and  was  very  pronounced  in  eight  of  the  ten.  This  flavor  was  first 
noticeable  in  the  samples  which  were  about  two  weeks  old  and  was  usually 
followed  by  the  lactose  flavor,  although  this  flavor  appeared  in  a few  samples 
which  had  not  previously  been  criticized  as  having  a condensed  milk  flavor. 

Sandiness  appeared  frequently  and  a number  of  the  samples  were 
apparently  on  the  verge  of  sandiness.  It  sometimes  accompanied  the  lactose 
flavor,  sometimes  appeared  in  advance  of  this  flavor,  and  in  some  cases  was 
present  in  samples  which  did  not  develop  either  a condensed  milk  or  lactose 
flavor . 

Table  V presents  the  criticisms  of  the  ice  creams  made  from  mixes 
numbers  30,  31,  32,  and  33  which  contained  12  per  cent  milk-solids-not-fat , 
in  each  case,  with  8,  10,  12,  and  14  per  dent  butterfat  respectively. 

In  general,  the  ice  creams  made  from  mixes  numbers  30  and  31  were 
a trifle  light  in  body  and  a trifle  coarse  in  texture,  while  those  made  from 
mixes  numbers  32  and  33  had  good  body  and  were  smooth  or  very  smooth  in  texture. 
The  product  made  from  mix  number  30  seemed  a trifle  lacking  in  resistance, 
while  those  from  mixes  numbers  31  and  32  were  good  or  very  good  in  this  respect, 
and  that  from  mix  number  33  seemed  to  have  a trifle  too  much  resistance. 

Four  samples  out  of  forty-eight  had  a condensed  milk  flavor  and  in 
each  case  this  flavor  was  very  pronounced.  The  lactose  flavor  was  apparent 
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in  four  samples,  but  did  not  follow  or  accompany  the  condensed  milk  flavor. 

Sandiness  appeared  in  two  cases,  after  the  samples  were  forty-six 

days  old. 

A number  of  the  samples  had  old,  stale  flavors.  These  flavors 
appeared  in  each  case  in  ice  creams  that  were  twenty-nine  to  forty-six  days 
old. 

There  is  no  question  but  that  the  ice  creams  made  from  mixes  con- 
taining only  6 per  cent  milk- sol ids-not -fat  and  8,  10,  12,  and  14  percent 
butterfat  were  highly  unsatisfactory  as  commercial  products.  They  were  watery, 
coarse,  and  did  not  contain  sufficient  milk-solids-not-fat  to  prevent  churning 
during  the  freezing  process. 

The  series  of  samples  containing  10  per  cent  milk-solids-not-fat, 
while  yielding  a better  and  smoother  ice  cream  with  more  substance  than  the 
series  of  mixes  containing  6 per  cent  milk-solids-not-fat,  seemed  to  be  some- 
what coarse  and  open  in  texture,  lacking  a trifle  in  resistance,  and  products 
which  would  not  stand  up  well  during  shipping  or  holding  in  retailers' 
cabinets. 

The  series  of  ice  creams  made  from  mixes  containing  12  per  cent 
milk-solids-not-fat  and  8 and  10  per  cent  fat  were,  in  general,  somewhat  light 
in  body,  somewhat  coarse  in  texture,  and  a trifle  lacking  in  resistance.  How- 
ever, they  were  better  than  those  of  the  preceding  series.  The  samples  of  this 
series  containing  12  and  14  per  cent  butterfat  had  good  body,  were  very  smooth, 
and  somewhat  too  resistant. 

The  series  of  ice  creams  made  from  mixes  containing  14  per  cent 
milk-solids-not-fat  possessed  good  body  and  smooth  texture.  The  resistance 
varied  from  a trifle  lacking  to  a trifle  too  much. 
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It  would  seem  from  a study  of  the  two  series  containing  12  and  14 
per  cent  milk-solids-not-fat  respectively,  that  after  a certain  proportion  of 
milk-sclids-not-fat  and  hutterfat  is  secured,  an  increase  in  the  percentage 
of  hutterfat  tends  to  produce  a heavier  body,  smoother  texture,  and  greater 
resistance  in  the  ice  cream,  in  the  same  way  as  did  an  increase  in  the  milk- 
sol  ids -not -fat. 

The  series  of  ice  creams  made  from  mixes  containing  18  per  cent 
milk-sol ids-not -fat  were  entirely  too  heavy  and  soggy  in  body,  and  had  alto- 
gether too  much  resistance  to  prove  satisfactory  as  a commercial  product.  The 
texture  of  all  the  samples  was  smooth  and  velvety. 

These  data  indicate  that  the  percentage  of  milk-solids-not-fat  in 
the  ice  cream  mix  exerts  a marked  influence  on  the  body,  texture,  and  resist- 
ance of  the  frozen  ice  cream.  A mix  having  a low  percentage  of  milk-solids- 
not-fat  invariably  produced  ice  cream  light  in  body,  coarse  in  texture,  and 
lacking  in  resistance.  There  was  a noticeable  change  in  these  characteristics 
with  each  increase  in  the  percentage  of  milk-solids-not-fat.  The  body  became 
heavier,  the  texture  smoother,  and  the  resistance  greater  until  with  the 
highest  percentage  used  the  body  was  soggy,  the  texture  velvety,  and  the 
resistance  greater  than  desirable. 

The  ice  creams  made  from  mixes  containing  relatively  large  amounts 
of  condensed  milk  generally  showed  a condensed  milk  flavor  or  this  flavor 
developed  during  storage.  It  was  present  in  a very  few  cases  in  the  samples 
containing  10  per  cent  milk-solids-not-fat,  but  appeared  more  often  and  became 
more  pronounced  with  each  increase  in  the  percentage  of  milk-solids-not-fat. 

A lactose  flavor  usually  developed  following  the  condensed  milk  flavor,  and 
this,  in  turn,  was  frequently  followed  by  sandiness. 
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table  i 19 

Percentage  M.  S.  N.F. , 6 Percentage  B.F.  * 8,  10,  12,  14 

Viix  Number 

1 

1 

1 

5 

5 

5 

9 

9 

9 

13 

13 

13 

Series 

A1 

A2 

A3 

A1 

A 2 

A3 

A1 

A 2 

A3 

A1 

A2 

A3 

Age 

6 

1 

13 

20 

6 

13 

20 

6 

13 

20 

6 

13 

20 

BODY 

Light 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

i 

Reavy 

1 

1 

Soggy 

TEXTURE 

Very  Coarse 

X 

X 

X 

X 

— 

X 

X 

X 

X 

X 

X 

X 

X 

Coarse 

Smooth 

Very  Smooth 

pe 

< 

co 

i— i 

xr> 

Pe 

K 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

Too  Much 

. 

g 

P-4 

Condensed 

Lactose 

Old 

Sandy 

Churned 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CO 

1 

0 

Watery  or  snowy 

= 

= 

= 

= 

= 

= 

= 

= 

= 
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table  ii 

Percentage  M.S.N.F.  f ]_q  Percentage  B.F. , 8,  10,  12,  14 

vlix  Number 

2 

2 

2 

2 

2 

2 

2 

2 

2 

6 

6 

6 

6 

6 

6 

6 

Series 

A1 

A2 

A3 

31 

B2 

B3 

Cl 

C2 

C3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

Age 

6 

13 

20 

9 

15 

22 

3 

13 

23 

6 

13 

20 

8 

15 

22 

3 

BODY 

Light 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

Eeavy 

Soggy 

TEXTURE 

Vory  Coarse 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

X 

X 

Very  Smooth 

RESISTANCE 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

Too  Much 

FLAVOR 

Condensed 

X 

X 

X 

Lactose 

Old 

Sandy 

Churned 

>s 

H 

REMARKS 

#> 

o 

(!) 

0 
*H 

rH 

*3 

•H 

© 

1 

o 

xi 

o 

o 

o 

■ M 
o 

3 

0) 

© 

o 

i ro 

•H 

j ^ 

O 

, cn 

a) 

o 

£ 

0) 

t-» 

c3 

Fair  commercial  ice  cream 

Good  commercial  ice  cream 

= 
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TABLE  II  (Continued) 

Percentage  M.  S.N.F„  10  Percentage  B.F.  8^  iQt  12,  14 

1 

VI ix  Number 

i_ 

6 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Series 

02 

CS 

AT 

A2 

A3 

bi 

B2 

BS 

01 

02 

03 

Age 

IS 

23 

1 

13 

20 

B 

1 5 

22 

a 

1? 

2ft 

Light 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

BODY 

Good 

Seavy 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

Very  Smooth 

RESISTANCE 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

Too  Much 

FLAVOR 

Condensed 

Lactose 

Old 

Sandy 

Churned 

w 

§ 

gj 

H 

rd 

•H 

u 

o 

o 

+> 

5 

Ti 

m 

-u 

r-f 

0) 

*=3 

1 

22 

TABLE I I (Continued) 

Percentage  M. S.N.F.  10  Percentage  B.F.  8,  10,  12,  14 

viix  Dumber 

14 

14 

14 

14 

14 

14 

14 

14 

14 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

Age 

6 

13 

20 

7 

14 

24 

3 

17 

28 

BODY 

Light 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

Fleavy 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

Very  Smooth 

X 

P 

< 

E-i 

co 

i— i 

co 

K 

« 

Lacking 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

Too  Much 

FLAVOR 

Condensed 

Lactose 

Old 

Sandy 

X 

Churned 

X 

CO 

§ 

8 

K 

Average  commercial  ice 

cream 

Rich  ice  cream 

Good  special  ice  cream 

1 

table  hi  23 

Percentage  M.  S.N.F.  14  Percentage  B.F.  8,  10,  12,  14 

viix  Number 

3 

3 

3 

3 

3 

3 

3 

3 

3 

7 

7 

7 

7 

7 

7 

7 

Series 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A 2 

A3 

B1 

B2 

B3  | 

Cl.. 

Age 

6 

13 

20 

9 

15 

22 

3 

13 

23 

6 

13 

20 

8 

15 

22 

3 

Light 

X 

BODY 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Heavy 

X 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 

X 

Smooth. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Very  Smooth 

X 

g 

<3 

E-i 

cn 

n 

CO 

pe 

Lacking 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Too  Much 

X 

X 

X 

FLAVOR 

Condensed 

X 

X 

X 

X 

X 

X 

X 

X 

Lactose 

X 

X 

X 

X 

X 

Old 

Sandy 

X 

X 

Churned 

to 

M 

m 

<c 

8 

Good  commercial  ice  cream 

Will  become  sandy 

Ideal  body  for  commercial 

ice  cream 

May  soon  go  sandy 

Percentage  M.  S.N.F.  14 
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TABLE  hi  (Continued) 

Percentage  B.F.8,  10,  12,  14 


viix  Number 

_3__ 

7 

11 

11 

11 

11 

11 

11 

11 

11 

11 

Series 

C3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

Age 

17 

28 

6 

1 

13 

20 

7 

14 

24 

3 

17 

28 

Light 

X 

Good 

X_ 

X 

X 

X 

X 

X 

o 

PQ 

Heavy 

j 

X 

X 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

Smooth 

X 

X 

X 

X 

Very  Smooth 

X 

X 

X 

X 

pa 

P 

<5 

f=— ' 
CO 
t— 1 

cr> 

W 

Lacking 

Good 

X 

X 

X 

Too  Much 

X 

X 

FLAVOR 

Condensed 

X 

X 

X 

Lactose 

X 

X 

X 

X 

Old 

Sandy 

X 

X 

X 

X 

X 

X 

X 

Churned 

CO 

& 

£sa 

1 

pci 

-p 

ca 

*r 

a 

rH 

•H 

E- 

. 

. 

Suggestion  of  sandiness 

Slightly  heavy 

1 * 1 

Chalky  sandiness 
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TABLE  m (Continued) 

Percentage  M.  S.N.F.  ^ Percentage  B.F.  g 12  14 

viix  Number 

15 

15 

15 

15 

15 

15 

15 

15 

15 

1 

Series 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

1 

1 

Age 

BODY 

Light 

Good 

X 

X 

X 

X 

X 

Eeavy 

X 

X 

X 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Very  Smooth 

W 

P 

3 

&H 

CO 

(—1 

CO 

W 

w 

Lacking 

Good 

X 

X 

X 

Too  Much 

X 

X 

X 

X 

FLAVOR 

Condensed 

X 

Lactose 

X 

X 

Old 

Sandy 

X 

X 

X 

X 

Churned 

CO 

g 

$ 

u 

w 

u 

a 

•H 

O 

<e> 

: r r — . 
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table  iv  26 

Percentage  M.  S.N.F.  ig  Percentage  B.F.  8,  10,  12,  14 

vi ix  Number 

4 

4 

4 

4 

4 

4 

4 

4 

4 

8 

8 

8 

8 

8 

8 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A2 

A3 

B1 

B2 

B3 

Age 

6 

i 

13 

20 

14 

24 

31 

3 

13 

23 

6 

13 

20 

14 

24 

31 

BODY 

Light 

Good 

Heavy 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Soggy 

X 

X 

X 

TEXTURE 

Very  Coarse 

— 

Coarse 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

V' 

to 

< 

E-i 
c n 

t— i 

V‘ 

fe 

K 

Lacking 

Good 

x 

X 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

FLAVOR 

Condensed 

X 

X 

X 

X 

X 

X 

Lactose 

X 

X 

Old 

Sandy 

X 

X 

X 

X 

X 

X 

X 

X 

Churned 

g 

•=q? 

0 

& 

On  verge  of  sandiness 

• • r -v 
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TABLE  IV  (Continued) 

Percentage  M.S.N.F.  18  Percentage  B.F.  8,  10,  12,  14 

*ix  Number 

12 

12 

12 

12 

12 

12 

16 

16 

16 

16 

16 

16 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

A1 

A2 

A3 

B1 

B2 

B3 

Age 

! 

BODY 

Light 

Good 

Eeavy 

1 

Soggy 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TEXTURE 

Very  Coarse 

Coarse 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

to 

& 

< 

E-i 

CO 

t-H 

co 

PO 

« 

Lacking 

Good 

Too  Much 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

- 

FLAVOR 

Condensed 

X 

X 

X 

X 

Lactose 

X 

X 

Old 

Sandy 

X 

X 

X 

Churned 

CO 

1 

H 

P4 

On  verge  of  sandiness 

01 

01 

© 

•H 

t5 

§ 

01 

Cm 

O 

© 

td 

U 

© 

t> 

£ 

C 

) 

On  verse  of  sandiness 

. 


X 


28 

table  v 

Percentage  M.  S.N. F.  12  Percentage  B.F.  8,  10*  12,  14 

viix  Number 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

31 

31 

31 

31 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

D1 

D2 

D3 

A1 

A2 

A3 

B1 

Age 

2 

1 

8 

14 

2 

8 

29 

19 

32 

46 

2 

11 

16 

2 

8 

14 

2 

BODY 

Light 

1 

X 

X 

X 

X 

X 

X 

Good 

X 

x 1 

X 

X 

X 

X 

X 

X 

X 

X 

Heavy 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

Very  Smooth 

prl 

<2 

Eh 

in 

m 

CT> 

pe 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

X 

Too  Much 

FLAVOR 

Condensed 

Lactose 

Old 

X 

X 

X 

Sandy 

Churned 

m 

1 

s 

Shows  age  in  flavor 

o 

% 

rH 

Vi 

pj 

*H 

d) 

hi 

oS 

ID 

3 

Old  flavor 

Chalky  flavor 
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TABLE  V (Continued) 

Percentage  M.  S.N.F.  12  Percentage  B.F.  8,  10,  12,  14 

vlix  Number 

51 

31 

31 

31 

31 

31 

31 

31 

32 

32 

32 

32 

32 

32 

32 

32 

Series 

B2_ 

B3 

Cl 

C2 

C3 

D1 

D2 

D3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

Age 

8 

29 

19 

32 

46 

2 

11 

16 

2 

8 

14 

2 

8 

29 

19 

32 

BODY 

Light 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Heavy 

1 

i 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 

X 

X 

Smooth 

X 

X 

X 

X 

X 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

prl 

p 

<r, 

Eh 
to 
1— 1 
CP 

pe 

p- 

Lacking 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Too  Much 

X 

« 

p 

Condensed 

Lactose 

X 

Old 

X 

X 

X 

X 

X 

Sandy 

Churned 

CO 

1 

g 

j 

Old  flavor 

u 

0 

> 

0} 

rH 

<*-» 

d 

1 — 1 

O 

Td 

3 

> 

g 

fi 

rd 

rH 

O 

O 

f4H 

CO 

>; 

Ad 

O 

u 

fiS 

Td 

Jh 

O 

> 

oJ 

rH 

t> 

pH 

cti 

Ad 

a 

Chalky  flavor 

Old  flavor 

0) 

CQ 

© 

£ 

•H 

■d 

03 

O 

£ 

0 

•H 

0) 

© 

of 

b( 

£ 

Shows  age  in  flavor 

30 

TABLE  V (Continued) 

Percentage  M.S.N.F.  12  Percentage  B.F.8,  10,  12,  14 

viix  Dumber 

32 

32 

32 

32 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

Series 

C3 

D1 

D2 

D3 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

D1 

D2 

D3 

Age 

M 

2 

11 

16 

2 

8 

14 

2 

8 

29 

19 

32 

46 

2 

11 

16 

BODY 

Light 

G-ood 

x 

X 

x 

X 

X 

X 

3eavy 

l 

1 

1 

1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Soggy 

TEXTURE 

Very  Coarse 

i 

Coarse 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c* 

0 

'< 

E-t 

co 

t-H 

CO 

P 

K 

Lacking 

G-ood 

X 

X 

X 

X 

X 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

« 

P 
1 — 

; < 
pq 

Condensed 

X 

X 

X 

X 

Lactose 

X 

X 

X 

Old 

X 

X 

X 

X 

Sandy 

X 

X 

Churned 

CO 

jg 

Old  flavor 

,c| 

O 

•H 

PC 

sJ 

a> 

ft 

0 

d) 

H 

•H 

U 

-W> 

>1 

to 

p* 

0 

p 

Trifle  open 

Suggestion  of  sandiness 

Shows  age  in  flavor 

Old  flavor 
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Relation  of  the  Percentage  of  Butterfat 

Table  VI  presents  the  criticisms  of  the  ice  creams  made  from  mixes 
numbers  1,  2,  30,  3,  and  4,  which  contained  8 per  cent  but  ter fat,  in  each  case, 
with  6,  10,  12,  14,  and  18  per  cent  milk-solids-not-fat . 

It  will  be  noted  that  although  the  percentage  of  butterfat  is  the 
same  in  each  sample  of  the  series,  there  is,  in  general,  a gradual  change  in 
body  from  very  light  in  samples  number  2,  a trifle  light  in  numbers  30  A and 
30  B,  good  in  numbers  30  C,  30  D,  and  3,  to  very  heavy  in  numbers  4. 

Similarily  there  is  a gradual  change  in  texture  from  very  coarse  to  smooth, 
and  very  smooth,  and  in  resistance  from  a very  pronounced  lack,  to  a trifle 
lacking,  good,  and  too  much. 

Table  VII  presents  the  criticisms  of  the  ice  creams  made  from 
mixes  numbers  5,  6,  31,  7,  and  8,  which  contained  10  per  cent  butterfat  in 
each  case,  with  6,  10,  12,  14,  and  18  per  cent  milk- sol ids-not -fat . 

It  is  to  be  noted  that  in  general  there  is  a gradual  change  in 
body,  texture,  and  resistance,  as  was  true  in  the  preceding  series  containing 
8 per  cent  butterfat  (Table  VI)  with  the  exception  that  samples  numbers  8 in- 
clined toward  a soggy  body. 

The  same  holds  true  in  the  series  shown  in  Table  VIII  containing 
12  per  cent  butterfat  and  6,  10,  12,  14,  and  18  per  cent  milk-sol ids-not-fat, 
respectively,  and  in  the  series  shown  in  Table  IX  containing  14  per  cent 
butterfat  and  6,  10,  12,  14,  and  18  per  cent  milk- sol ids-not -fat  respectively. 

There  is  this  difference,  however,  that  in  the  ice  creams  made 
from  the  mixes  containing  12  and  14  per  cent  butterfat  the  change  in  body 
from  light  to  good,  heavy,  and  soggy,  and  the  change  in  texture  from  very 
coarse  to  coarse,  smooth  and  very  smooth,  and  the  change  in  resistance  from 
lacking  to  good,  and  too  much  became  noticeable  earlier  in  the  series  than 
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the  ice  creams  made  from  mixes  containing  8 and  10  per  cent  hut  ter  fat.  The  ice 
cream  containing  18  per  cent  milk-solids-not-fat,  and  12  and  14  per  cent 
hutterfat  was  criticized  as  soggy  and  having  entirely  too  much  resistance, 
while  the  ice  cream  containing  18  per  cent  milk-solids-not-fat  and  8 or  10  per 
cent  hutterfat  was  criticized  as  having  a heavy  body  and  not  as  much  resistance. 

Any  increase  in  the  percentage  of  hutterfat  from  8 to  14  per  cent 
did  not  improve  the  quality  of  ice  cream  containing  only  6 per  cent  milk-solids- 
not-fat.  It  remained  very  light  in  body,  very  coarse  in  texture,  and  lacked 
very  much  in  resistance. 

* The  data  in  tables  numbers  VI,  VII,  VIII,  and  IX  indicate  that  the 

percentage  of  hutterfat  alone  has  but  little  influence  upon  the  body,  texture, 
and  resistance  of  the  frozen  ice  cream.  However,  with  the  higher  percentages 
of  milk-solids-not-fat  (10,  12,  14,  and  18  per  cent)  each  increase  in  percent- 
age of  hutterfat  caused  the  changes  in  body  from  light  to  heavy  or  soggy,  and 
in  texture  from  very  coarse  to  very  smooth,  and  in  resistance  from  lacking  to 
too  great  to  appear  earlier  in  each  series. 

The  flavor  of  the  ice  cream  was  not  improved  by  an  increase  in  the 
percentage  of  hutterfat  from  8 to  14  per  cent,  when  the  percentage  of  milk- 
solids-not-fat  was  low  (6  per  cent) , but  a richer  flavored  ice  cream  was  pro- 
duced by  increasing  the  percentage  of  hutterfat  where  the  milk-solids-not-fat 
content  was  higher. 


■f  * 


■■  . 


■ 


, 

■- 


33 

TABLE  VI 

Percentage  M.S.N.F.  6,  10,  12,  14,  18  Percentage  B.F,  8 

viix  Number 

_1_ 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

30 

30 

.30 

30 

Series 

A1 

A2 

_A3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A 2 

A3 

B1 

Age 

_8 

13 

20 

$ 

13 

20 

9 

15 

22 

3 

13 

23 

2 

8 

14 

2. 

BODY 

Light 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

1 

X 

X 

X 

X 

Heavy 

i 

— 

| 

j 

Soggy 

TEXTURE 

Very  Coarse 

n 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

X 

X 

Very  Smooth 

RESISTANCE 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SC 

Good 

Too  Mach 



- - 

p 

a 

Condensed 

X 

Lactose 

Old 

Sandy 

Churned 

X 

X 

X 

to 

s 

0 

H 

>3 

1 

§ 

tJ 

§ 

& 

© 

j-» 

nJ 

E£ 

= 

TABLE  VI  (Continued)  ^4 

Percentage  M. S.N.F.  6,  10,  12,  14,  18  Percentage  B.F.  8 

yiix  Number 

30 

30 

30 

30 

30 

30 

30 

30 

3 

3 

3 

3 

3 

3 

3 

3 

Series 

B2 

B3 

Cl 

C2 

C3 

D1 

D2 

D3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

Age 

8 

29 

19 

32 

46 

2 

11 

16 

6 

13 

20 

9 

15 

22 

3 

13 

BODY 

Light 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

rleavy 

1 

X 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

X 

X 

X 

X 

X 

X 

Very  Smooth 

1 

P 

E-i 

CO 

t-H 

co 

W 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

Too  Much 

X 

X 

X 

g 

£4 

Condensed 

X 

X 

X 

X 

Lactose 

X 

Old 

Sandy 

X 

X 

Churned 

CO 

W 

w 

<c 

Shows  age  in  flavor 

f-t 

o 

> 

a5 

rH 

tM 

£ 

•H 

© 

Oj 

5 

0 

1 

Old  flavor 

Good  commercial  ice  cream 

'ZK 

table  VI  (Continued) 

Percentage  M.  S.N.F.  e,  10,  12,  14,  18  Percentage  B.F.  8 

ylix  Humber 

a 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Series 

C3 

a 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

Age 

23 

6 13 

1 

20 

14 

24 

31 

3 

13 

23 

Light 

1 

BODY 

Good 

x 

Seavy 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Soggy 

Very  Coarse 

— 

TEXTURE 

Coarse 

Smooth 

X 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

£-1 

< 

E-i 

to 

l-H 

ty 

P2 

Pq 

Lacking 

Good 

X 

X 

X 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

pH 

P 

< 

t-q 

Pm 

Condensed 

X 

X 

X 

Lactose 

X 

X 

Old 

Sandy 

X 

X 

X 

X 

X 

X 

Churned 

CO 

■a 

OT 

0) 

i 

o 

<D 

rH 

rH 

•H 

5- 
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table  yii 

Percentage  M. S.N.F.  6,  10,  12,  14,  18  Percentage  B.F.  10 

vlix  Number 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

31 

31 

31 

31 

Series 

A1 

A2 

A3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A2 

A3 

B1 

Age 

6 

13 

30 

6 

13 

20 

8 

15 

22 

3 

13 

23 

2 

8 

14 

2 

BODY 

Light 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

X 

Heavy 

i 

Soggy 

TEXTURE 

Very  Coarse 

X 

i 

X 

X 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

Very  Smooth 

h 

1 

frl 

& 

f-—i 

m 

m 

ta 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

Too  Mach 

FLAVOR 

Condensed 

X 

X 

Lactose 

Old 

Sandy 

Churned 

X 

X 

X 

CD 

g 

*=r« 

Watery  or  3nowy 

= 

Good  commercial  ice  cream 

u 

o 

% 

.-H 

> 

A 

'3 

6 

TABLE  VII  (Continued) 


Percentage  M.  S.N.F.  5^  ^0^  12,  14,  18  Percentage  B.F. 


VI  ix  Number 

31 

31 

31 

31 

31 

31 

31 

31 

7 

7 

7 

7 

7 

7 

7 

7 

Series 

B2 

B3 

Cl 

C2 

C3 

D1 

D2 

D3 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

C2 

Age 

8 

29 

19 

32 

46 

2 

11 

16 

6 

13 

20 

8 

15 

22 

3 

17 

BODY 

Light 

C-ood 

X 

X 

X 

X 

X 

X 

X 

X 

! 

X 

X 

X 

X 

X 

X 

X 

X 

Heavy 

1 

Soggy 

— 

TEXTURE 

Very  Coarse 

X 

X 

— 

Coarse 

X 

Smooth 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Very  Smooth. 

X 

P 

r- i 
< 
E-i 
CO 
) — 1 
CO 

pe 

Ct, 

Lacking 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Too  Much 

FLAVOR 

Condensed 

X 

X 

X 

X 

Lactose 

X 

X 

X 

X 

Old 

Sandy 

X 

Churned 

co 

I 

i 

Old  flavor 

‘^5 

rH 

O 

3 

0 

% 

rH 

Vt 

> 

•a 

0 

'd 

r— 

a 

TC 

s 

cc 

u 

0 

§ 

rH 

> 

r“ 

a! 

A 

» 

Ideal  Body  for  commercial 
ice  cream 

£ 

3 

C) 

0 

M 

c 

0 

0 

01 

> 

cO 

trj 

38 

TABLE  VII  (Continued) 

Percentage  ivl.  S.N.F.  6,  10,  12,  14,  18  Percentage  B.F.  10 

viix  ITumbsr 

7 

8 

8 

8 

8 

8 

8 

Series 

C3 

A1 

A2 

A3 

B1 

B2 

B3 

Age 

28  I 

1 

6 

13 

20 

14 

24 

31 

BODY 

Light 

Good 

x 

Eeavy 

■ 

X 

! 

X 

X 

Soggy 

X 

X 

X 

PO 

|r} 

Very  Coarse 

1 

Coarse 

Smooth. 

X 



1 

Very  Smooth 

X 

X 

X 

X 

X 

X 

& 

P 

<?■ 

E-i 

m 

>—{ 

CO 

Pa 

Lacking 

Good 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

P 

\r' 

Condensed 

X 

X 

X 

X 

Lactose 

X 

Old 

Sandy 

X 

X 

X 

Churned 

in 

gj 

in 

ID 

<0 

•H 

X! 

3 

03 

o 

<D 

hi 

U 

© 

> 

8 

. 
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table  viii 

Percentage  M.  S.N.F.  g^  ]_q,  12,  14,  18  Percentage  B.F.  12 

vlix  Number 

9 

9 

9 

10 

10 

10 

10 

10 

10 

10 

10 

10 

32 

32 

32 

32 

Series 

A1 

A 2 

A3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A 2 

A3 

_B1 

Age 

6 

13 

20 

! 

6 

13 

20 

8 

15 

22 

3 

17 

28 

2 

8 

14 

2 

BODY 

Light 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

x 

X 

X 

Heavy 

1 

Soggy 

(it 

K 

£ 

X 

fv 

Eh 

Very  Coarse 

X 

X 

X 

1 

H 

Coarse 

X 1 

X 

X 

X 

X 

X 

X 

X 

Smooth 

Very  Smooth 

X 

X 

X 

X 

! & 
(S> 

< 

E-t 

CO 

n 

CO 

pe 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

X 

Too  Much 

« 

Q 

< 

t-3 

P'4 

Condensed 

Lactose 

X 

Old 

Sandy 

Churned 

X 

X 

X 

xn 

*=rj 

£ 

<D 

1 

SI 

> 

r-1 

"d 

•rH 

§ 

u 

0 

0 

-P 

C 

tJ 

rd 

<D 

-P 

rH 

(D 

u 

0 

> 

cd 

rH 

tH 

> 

Si 

0 

u 

cd 

•p 

m 

•c 

1 
s 

6 

1 

. 
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TABLE  VIII  (Continued)  40 

Percentage  M. S.N.F.  5^  iq^  12,  14,  18  Percentage  B.F.  ig 

viix  Number 

32 

32 

32 

32 

32 

32 

32 

32 

11 

11 

11 

11 

11 

11 

11 

11 

Series 

B2 

B3 

Cl 

C2 

C3 

D1 

1)2 

D3 

A1 

A2 

A3 

31 

32 

33 

.Cl. 

C2_ 

Age 

8 

1 

29 

19| 

32 

46 

2 

11 

■"  j 

BODY 

Light 

X 

Good 

* 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Heavy 

I 

X 

X 

Soggy 

P<1 

Cm 

B 

>s 

tv 

Very  Coarse 

— 

— 

Coarse 

Smooth 

1 

X 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

RESISTANCE 

Lacking 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

Too  Much 

X 

X 

X 

X 

e 

Condensed 

X 

X 

X 

X 

Lactose 

X 

X 

Old 

X 

X 

X 

Sandy 

X 

X 

X 

X 

X 

Churned 

cn 

W 

§ 

<5 

k=ri 

0 
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u 

0 

a 

r— 

> 

r— 

<6 

A 

CO 

u 

0 

« 

rd 
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C 

xn 

m 

£ 

«p 

t: 

1 

m 

<H 

a 

fl 

c 

•r* 

-P 

M 

03 

Cl 

td 

p 

(T. 

C 

V 

c 

•r 

«, 

Cv 

tc 

<r 

' 5 

c 

s 

t- 

c 

1 > 

cc 

r- 

V 

c 

-p 

*§ 

•r- 

r— 

<D 

r— 

<H 

n- 

Jh 

EH 

cr 

« 

<E 

£ 

•«- 

c 

cc 

«(- 

c 

C 

c 

•r* 

-P 

a 

1 

b 

b 

( 

1 

> 

1 

<E 

J5 

1 

•r 

r- 

o: 

* 

b 

TABLE  VIII  (Continued) 

Percentage  M.S.N.F.  6,  10,  12,  14,  18  Percentage  B.F.  12 
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vlix  Number 

11 

12 

12 

12 

12 

12 

12 

Series 

C3 

A1 

A2 

A3 

B1 

B2 

B3 

Age 

28 

i 

6 1 13 

20 

14 

24 

31 

BODY 

Light 

Good 

X 

Heavy 

! 

Soggy 

X 

X 

X 

X 

X 

X 

1 

TEXTURE 

Very  Coarse 

— 

Coarse 

Smooth 

X 

Very  Smooth 

X 

X 

X 

X 

X 

X 

prl 

g 

< 

E-t 

CO 

t— 1 

cr> 

pe 

eo 

Lacking 

Good 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

« 

£ 

<! 

Condensed 

X 

X 

Lactose 

X 

Old 

Sandy 

X 

X 

X 

Churned 

CO 

W 

§ 

m 

K 

On  verge  of  sandiness 

. 


■ 
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TABLE  IX 

Percentage  M.  S.N.F.  g}  iq,  2.2,  14,  18  Percentage  B.F.  ^4 

■iix  Dumber 

13 

13 

13 

14 

14 

14 

14 

14 

14 

14 

14 

14 

33 

33 

33 

,33 

Series 

A1 

A2 

A3 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A2 

A3 

B1 

Age 

6 

13 

20 

6 

13 

20 

7 

14 

24 

3 

17 

28 

2 

8 

14 

2 

BODY 

Light 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

Fleavy 

I 

i 

X 

x 

x 

X- 

Soggy 

j 

1 

TEXTURE 

Very  Coarse 

X 

X 

X 

— 

— 

] 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

to 

P 

5? 

E"! 

co 

t— 1 

cr> 

fo 

K 

Lacking 

X 

X 

X 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

Too  Much 

X 

X 

X 

X. 

g 

v-" 

a 

pq 

Condensed 

Lactose 

X 

Old 

Sandy 

X 

Churned 

X 

X 

X 

X 

co 

& 

H 

<i 

ter* 

m 

ps 

Watery  and  snowy 

= 

= 

® 

a 

•r 

i" 

cd 

•r- 

o 

p 

a 

c 

a 

<u 

b! 

a 

p 

OJ 

> 

i 

(0 

u 

c 

1 

Rich  ice  cream 

Good  special  ice  cream 

Rich 

h 

© 

P 

o 

© 
* — 1 
'M 
•H 

P 

+» 

> 

3 

P 

o 

PI 
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TABLE  ix  ( Continued) 

Percentage  IvI.  S.N.F.  6,  10,  12,  14,  18  Percentage  B.F.  14 

viix  Number 

33 

33 

33 

33 

33 

33 

33 

33 

15 

15 

15 

1 

15  15 

15 

15 

15 

Series 

B2 

B3 

Cl 

C2 

C3 

D1 

D2 

D3 

Al 

A 2 

A3 

B1 

B2 

B3 

Cl 

Q2 

Age 

8 

| 

1 

29  1 19 

32 

4$ 

2 

U 

16 

6 

13 

20 

7 

14 

24 

3 

17 

BODY 

Light 

T 

I 

“‘1 

Good 

1 

i 

X 

X 

X 

X 

X 

X 

Heavy 

X 

I 

X X 

X 

X 

X 

X 

X 

X 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F1 

< 

E-t 

to 

i— t 
Cf 
& 
K 

Lacking 

Good 

X 

X 

X 

X 

X 

Toe  Much 

X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

Q 

a 

Ps 

Condensed 

X 

X 

Lac  o s o 

X 

X 

X 

Old 

X 

X 

X 

Sandy 

X 

X 

X 

X 

Churned 

to 

I 

k=r? 

1 

s 

Trifle  open 

r.O 

w 

© 

•H 

rH 

cti 

tc 

«H 

o 

d 

o 

CQ 

© 

bf 

W 

u 

0 

<5 

rH 

s 

•H 

Q) 

W 

al 

<0 

1 
1 

Old  flavor 

Tj 

W 

b( 

£ 

o 

Ci) 

TABLE  IX  (Continued)  44 

Percentage  IvI.  S.N. F.  10,  12,  14,  18  Percentage  B.F.  ]_4 

viix  Number 

15 

16 

16 

16 

16 

16 

16 

1 

Series 

C3 

A1 

A 2 

A3 

B1 

B2 

B3 

Age 

28 

I 

6 i 13 

20 

14 

24 

31 

— 

BODY 

Light 

1 

I 

Good 

X 

! ! 

Heavy 

1 

1 

Soggy 

X 

X 

X 

X 

X 

X 

W 

ec 

P 

x; 

pH 

Eh 

Very  Coarse 

: 

Coarse 

1 

! 

Smooth 

1 

L 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

5?, 

Eh 

co 

l-H 

CO 

W 

K 

Lacking 

Good 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

..  .. 

1 

l 

Condensed 

X 

X 

Lactose 

X 

X 

Old 

Sandy 

X 

X 

Churned 

ID 

K'* 

1 

<s 

«=T* 

P4 

(0 

Ul 

<a 
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T 

•c 

« 
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o 

<d 

hi 

(!) 

> 

8 

I 

m 

w 

<r 

C 

•r 

'C 

it 

<H 

C 

<E 

h 

U 

CJ 

> 

c 

c 

1 

TABLE  X 45 

Percentage  M.  S.N.F.  10,  6 Percentage  B.F.  ig 

,ix  Number 

2 

2 

2 

2 

2 

2 

2 

2 

2 

9 

9 

9 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A2 

A3 

A^e 

6 

13 

20 

9 

15 

22 

3 

13 

23 

6 

13 

20 

BODY 

Light 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

i 

Heavy 

1 

Soggy 

TEXTURE 

Vory  Coarse 

X 

X 

X 

Coarse 

X 

X 

X 

X 

X 

X 

X 

Smooth 

X 

X 

Very  Smooth 

E-i 

CO 

? — i 

co 

W 

« 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

Too  Much 

FLAVOR 

Condensed 

X 

Lactose 

Old 

Sandy 

Churned 

X 

_X 

X 

CO 

1 

Good  commercial  ice  cream 

& 

© 

jF; 

i Fair  commercial  ice  cream 

© 

4-> 

C 
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Relation  of  the  Percentage  of  Total  Solids 
Table  X presents  the  criticisms  of  the  ice  creams  made  from  mixes 
numbers  2 and  9,  which  contained  30.5  per  cent  total  solids,  but  which  differ- 
ed as  follows: 

Mix  Number 


Percentage  Milk- 

Percentage  Butterfat  Solids-Not-Eat. 


2 

9 


8.0 

12.0 


10.0 

6.0 


The  ice  creams  made  from  both  mixes  were  light  in  body,  coarse  in 
texture,  and  lacking  in  resistance,  although  these  conditions  were  much  more 
pronounced  in  samples  from  mix  number  9 than  from  mix  number  2. 

Table  XI  presents  the  criticisms  of  the  ice  creams  made  from  mixes 
numbers  6,  13,  and  30,  which  contained  32.5  per  cent  total  solids,  but  which 
differed  as  follows: 

Percentage  Milk- 

Mix  Number  Percentage  Butterfat  Solids-Not-Fat . 


6 

13 

30 


8.0 

14.0 

8.0 


10.0 

6.0 

12.0 


The  criticisms  of  the  ice  creams  made  from  mixes  6 and  30  are 
quite  similar  in  body,  texture,  and  resistance,  but  the  criticisms  of  the  ice 
cream  from  mix  number  13  does  not  correspond  with  the  others. 

Table  XII  presents  the  criticisms  of  the  ice  creams  made  from  mixes 
numbers  3,  10,  and  31,  which  contained  34.5  per  cent  total  solids,  but  which 
differed  as  follow's: 

Percentage  Milk- 

Mix  Number  Percentage  Butterfat  Solids-Not-Eat. 


3 

10 

31 


8.0 

12.0 

10.0 


14.0 

10.0 
12.0 


Samples  numbers  10  and  31  were  quite  similar  in  body,  but  differed 
somewhat  in  texture  and  resistance.  In  general  numbers  3 and  31  were  somewhat 
similar  in  texture  and  resistance,  although  numbers  3 were  inclined  to  be  a 
trifle  more  resistant. 
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Table  XIII  presents  the  criticisms  of  the  ice  creams  made  from 
mixes  numbers  7,  14,  and  32,  which  contained  36.5  per  cent  total  solids,  but 
which  differed  as  follows: 


Percentage  Milk 

Mix  Number 

Percentage  But ter fat 

Solids-Not-Fat . 

7 

10.0 

14.0 

14 

14.0 

10.0 

32 

12.0 

12.0 

In  general  the  body  was  good  in  all  the  samples.  The  ice  cream 
made  from  mix  number  14  was  somewhat  light,  while  that  from  mix  number  7 was 
very  good.  There  was  more  variation  in  texture;  the  ice  cream  made  from  mix 
number  14  was  a trifle  coarse,  that  made  from  mix  number  7 smooth,  and  that 
from  mix  number  32  very  smooth.  Ice  cream  made  from  mix  14  A seemed  somewhat 
lacking  in  resistance,  while  that  from  mix  number  7 was  good  in  this  respect, 
and  that  from  14  B,  14  C,  and  32  was  very  good. 

Table  XIV  presents  the  criticisms  of  the  ice  creams  made  from 
mixes  numbers  4,  11,  and  33,  which  contained  38.5  per  cent  total  solids,  but 
which  differed  a3  follows: 


Mix  Number 

Percentage  Butterfat 

Percentage  Mil 
Solids-Not-Fat 

4, 

8.0 

18.0 

11 

12.0 

14.0 

33 

14.0 

12.0 

The  ice  creams  made  from  this  series  of  mixes  were  all  very  smooth 
in  texture  and  seemed  in  some  cases  to  have  a trifle  too  much  resistance. 

Those  made  from  mixes  11  and  33  had  good  body,  while  that  made  from  mix  number 
4 was  heavy.  There  is  greater  similarity  between  the  ice  creams  in  this  series 
than  in  the  series  given  in  tables  XI,  XEI,  and  XIII. 
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Table  XV  presents  the  criticisms  of  the  ice  creams  made  from  mixes 
numbers  8 and  15,  which  contained  40.5  per  cent  total  solids,  but  which  differ- 
ed as  follows: 

Percentage  Milk- 

Mix  Humber  Percentage  Butterfat  Solids-Not-Fat 

8 10.0  18.0 

15  14.0  14.0 

The  ice  cream  made  from  mix  number  15  was  criticized  generally  as 
having  good  body.  That  from  8 A was  soggy  in  this  respect,  while  that  from 
8 B was  heavy.  All  had  a very  smooth  texture.  Samples  of  number  8 were  very 
resistant . 

No  definite  relationship  can  be  established  between  the  ice  creams 
with  the  percentage  of  total  solids.  It  will  be  noted  that  where  the  percent- 
age of  total  solids  is  low  there  is  a wider  variation  than  where  the  percentage 
of  total  solids  is  high. 

These  data  indicate  that  the  percentage  of  total  solids  does  not 
determine  the  quality  of  ice  cream  with  respect  to  body,  texture,  and  resist- 
ance. 

Table  XVI  presents  the  criticisms  of  the  ice  creams  made  from  mixes 
numbers  1,  5,  12,  and  16,  which  have  the  following  compositions. 


Mix  Number 

Percentage 

Butterfat 

Percentage  Milk- 
Solid3-Not-Fat 

Percentage 
Total  Solids 

1 

8.0 

6.0 

26.5 

5 

10.0 

6.0 

28.5 

12 

12.0 

18.0 

42.5 

16 

14.0 

18.0 

44.5 

This  table  represents  a comparison  of  mixes  with  extremely  high 
and  extremely  low  percentages  of  total  solids. 

These  data  indicate  that  either  an  extremely  high  or  an  extremely 
low  percentage  of  total  solids  is  undesirable  with  respect  to  body,  texture, 
and  resistance.  This  is  true  regardless  of  the  nature  of  the  solids. 
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TABLE  XI 

Percentage  M.S.N.F.  10,  6,  12  Percentage  B.F.  10,  14,  8 

vlix  Number 

6 

6 

6 

6 

6 

6 

6 

6 

6 

13 

13 

13 

I 

Series 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A 2 

A3 

Age 

6 

1 

13  | 20 

8 

15 

22 

3 

13 

23 

6 

13 

20 

Light 

X 

f 

- ! 

X 

X 

X 

X 

X 

X 

X 

BODY 

Good 

X 

X 

X 

oeavy 

1 

Soggy 

Very  Coarse 

X 

X 

X 

TEXTURE 

Coarse 

X 

X 

X 

X 

X 

X 

Smooth 

Very  Smooth 

o 

3 
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CO 

CO 

W 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 
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£ 

a 

pR 
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X 

X 
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X 

X 
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TABLE  XI  (Continued)  ^ 

Percentage  IvI.  S.N.F.  iq,  6,  12  Percentage  B.F.  iQ,  14,  8 

Vlix  Number 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

Series 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

D1 

D2 

D3 

age 

2 
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14 

2 

8 

29 

19 

32 

46 

2 

11 

16 

BODY 

Light 
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X 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

Heavy 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth 

Very  Smooth. 

RESISTANCE 

Lacking 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Good 

Too  Much 

FLAVOR 

Condensed 

Lactose 

Old 

X 

X 

X 

Sandy 
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CO 
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f- 

c 
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IJ 
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•H 
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table  xii 

Percentage  M.  S.N.F.  14,  10,  12  Percentage  B.F.  8,  12,  10 

viix  Number 

3 

3 

3 

3 

3 

3 

3 

3 

3 

10 

10 

10 

10 

10 

10 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

02 

03 

A1 

A2 

A3 

Rl 

■R2 

•R3 

Age 

6 

1 

13 

20 

9 

15 

22 

3 

13 

23 

6 

13 

20 

R 

15 

22 

BODY 

Light 

X 

X 

X 

X 

X 

X 

X 

Good 
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X 

X 

X 

X 

X 

X 

Heavy 

X 

Soggy 

TEXTURE 
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X 

X 

X 

X 

X 

X 

X 
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X 
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X 

X 

X 
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TABLE  XII  (Continued.) 


Percentage  M.S.N.F.  14,  10,  12  Percentage  B.F.  8,  12,  10 


vi  ix  Humber 

10 

10 

10 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

Series 

Cl 

C2 

C3 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

D1 

132 

JD3_ 

Age 

3 

17 

28 

2 

8 

14 

2 

8 

29 

19 

32 

46 

2 

11 

16 

Light 

X 

X 

X 

BODY 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Heavy 

! 

Soggy 

1 

w 

| 

Eh 

Very  Coarse 

1 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Smooth. 

X 

X 

X 

X 

X 

Very  Smooth. 
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CO 
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X 
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X 
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X 

X 

X 
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TABLE  XIII 

Percentage  M.S.N.F.  14^  10,  12  Percentage  B.F.  10,  14,  12 

Percentage  T.S.,  36.5 

1 

vi ix  Humber 

7 

7 

7 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

14 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A 2 

A3 

B1 

B2 

B3 

Age 

6 

13 

20 

8 

15 

22 

3 

17 

28 

6 

13 

20 

7 

14 

24 

BODY 

Light 

X 

X 

X 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Eeavy 

I 

. i 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 
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X 
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X 
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X 

X 

X 

X 
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X 

X 
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X 
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W 
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X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Too  Much 

FLAVOR 

Condensed 

X 

X 

X 

X 

X 
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X 

X 

X 

X 

X 

Old 

Sandy 

X 
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X 

Churned 
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Ideal  body  for  commercial 
ice  cream 

May  soon  go  sandy 
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table  XIII (Continued)  54 

Percentage  M.S.N.F.  14,  10,  12  Percentage  B.F.  10,  14,  12 

Percentage  T.S.  36.5 

Viix  Number 

14 

14 

14 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

Series 

Cl 

C2 

C3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

D1 

D2 

D3 

age 

3 

1? 

28 

2 

8 

14 

2 

8 

29 

19 

32 

46 

2 

11 

16 

Light 

BODY 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

_x 

Heavy 

Soggy 

TEXTURE 

Very  Coarse 

Coarse 

X 

X 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

resistance 

Lacking 

Good 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Too  Much 

X 

X 

P 

3 

Condensed 

X 

X 

Lactose 

X 

Old 

Sandy 

X 

Chumod 

to 

3 

Rich  ice  cream 

Good  special  ice  cream 
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table  XIV  55 

Percentage  M.S.N.F.  18,  14,  12  Percentage  B.F.  8,  12,  14 

Percentage  T.S.  38.5 

viix  Number 

4 

4 

4 

4 

4 

4 

4 

4 

4 

11 

11 

11 

11 

n 

11 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

A1 

A3 

A3 

B1 

B2 

■R3 

Age 

6 

i 

13 

30 

14 

24 

31 

3 

13 

23 

$ 

13 

20 

7 

14 

24 

o 

pq 

Light 

X 

Good 

i 

X 

Eeavy 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Soggy 

w 

On 

Eh 

r"'l 

fxl 

Very  Coarse 

Coarse 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

pn 

t-l 

t o 

i — i 
CO 

(a 

K 

Lacking 

Good 

X 

X 

X 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

X 

g 

* 

a 

fa 

Condensed 

X 

X 

X 

X 

X 

Lactose 

X 

X 

X 

Old 

Sandy 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Churned 

CO 

s 

Appears  trifle  light 

Suggestion  of  3andiness 

Slightly  heavy 

Chalky  sandiness 
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table  XIV  (Continued)  56 

Percentage  M.S.N.F.  18,  14,  12  Percentage  B.F.  8,  12,  14 

Percentage  T.S.  38.5 

Viix  Humber 

11 

11 

11 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

! 

33 

33 

Series 

Cl 

C2 

C3 

A1 

A 2 

A3 

B1 

B2 

B3 

Cl 

02 

03 

T)1 

D2 

IX? 

Age 

3 

17 

28 

2 

8 

14 

2 

8 

29 

19 

32 

46 

2 

11 

16 

BODY 

Light 

Good 

X 

X 

X 

X 

Heavy 

X 

X 

i 

X 

X 

X 

X 

X 

X 

x 

X 

X 

Soggy 

I W 

K 

P 

>s 

E-i 

Very  Coarse 

— 

— 

Coarse 

Smooth 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

pa 

g 

< 
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cn 
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CD 

W 

K 

Lacking 
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X 

X 

X 

X 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

« 

3 

Condensed 

X 

X 
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X 

X 

X 

X 
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X 
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CO 
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table  xv  57 

Percentage  M.  S.N.F.  ^g,  14  Percentage  B.F.  10,  14 

viix  Dumber 

fi 

8 

8 

8 

8 

8 

15 

15 

15 

15 

15 

15 

15 

15 

15 

Series 

A1 

A2 

A3 

B1 

B2 

B3 

A1 

A2 

A3 

B1 

B2 

B3 

Cl 

C2 

C3 

Age 

6 

I 

13 

20 

14 

24 

31 

6 

13 

20 

? 

14 

24 

3 

17 

28 

BODY 

Light 

Good 

X 

X 

X 

X 

X 

Heavy 

1 

X 

X 

X 

X 

X 

X 

Soggy 

X 

X 

X 

W 

1 

0 

Eh 

Very  Coarse 

— 

Coarse 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

El 

p 

E-i 

co 

t-f 

cr> 

pa 

« 

Lacking 

Good 

X 

X 

X 

Too  Much 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ph 

p 

< 

t-3 

Condensed 

X 

X 

X 

X 

Lactose 

X 

X 

Old 

Sandy 

X 

X 

X 

X 

X 

X 

Churned 

t n 

1 

g 

On  verge  of  sandiness 

Going  sandy 

TABLE  XVI  58 

Percentage  M.S.N.F.  6,  6,  18,  18.  Percentage  B.F.  8,  10,  12,  14 

Percentage  T.S.,  26.5,  28.5,  42.5,  44.5 

dix  Number 

1 

1 

1 

5 

5 

5 

12 

12 

12 

12 

12 

12 

Series 

A1 

A2 

A3 

A1 

A2 

A3 

A1 

A 2 

A3 

31 

B2 

B3 

Age 

BODY 

Light 

Good 

X 

X 

X 

X 

X 

X 

Heavy 

Soggy 

X 

X 

X 

X 

X 

X 

TEXTURE 

Very  Coarse 

X 

X 

X 

X 

X 

X 

1 

1 

Coarse 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

pH 

g 

<q 

En 

cc 
1— 1 
0"> 
w 

Lacking 

X 

X 

X 

X 

X 

X 

Good 

Too  Much 

X 

X 

X 

X 

X 

X 

FLAVOR 

Condensed 

X 

X 

Lactose 

X 

Old 

Sandy 

X 

X 

Churned 

X 

X 

X 

X 

X 

X 

CO 

§ 

1 

pc; 

Watery 

xn 

m 

<D 

•H 
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TABLE  XVI  (Continued.) 

Percentage  ivl.  S.N.F.  6,  6,  18,  18  Percentage  B.F.  8,  10,  12,  14 

Percentage  T.S.,  26.5,  28.5,  42.5,  44.5 

viix  Humber 

16 

16 

16 

16 

16 

16 

Series 

A1 

A 2 

A3 

B1 

B2 

B3 

Age 

BODY 

Light 

Good 

deavy 

Soggy 

X 

X 

X 

X 

X 

X 
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Very  Coarse 

Coarse 

Smooth 

Very  Smooth 

X 

X 

X 

X 

X 

X 

tn 

P 

< 

&H 

c n 

i — i 

CO 

te 

Lacking 

Good 

Too  Much 

X 

X 

X 

X 

X 

X 

FLAVOR 

Condensed 

X 

X 

Lactose 

X 

Old 

Sandy 

X 

Churned 

0 1 
a 
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*=r« 

H 

On  verge  of  sandiness 

1 

On  verge  of  sandiness 




. 


60 


V.  CONCLUSIONS 

1.  The  percentage  of  milk-sol ids-not-fat  is  the  most  important 
single  factor  which  influences  the  quality  of  ice  cream  with  respect  to  body, 
texture,  and  resistance.  Ice  cream  containing  a low  percentage  of  milk-solids- 
not-fat  (6  per  cent)  is  very  light  in  body,  very  coarse  and  open  in  texture, 
and  very  low  in  resistance.  There  is  a gradual  change  in  the  nature  of  these 
qualities  with  each  increase  in  the  percentage  of  milk-solids-not-fat , until 
with  a high  percentage  (14  to  18  per  cent)  the  body  is  very  heavy  or  soggy, 
the  texture  velvety,  and  the  resistance  entirely  too  great. 

A high  percentage  of  milk-solids-not-fat  (14  to  18  per  cent)  is 
conducive  to  a condensed  milk  flavor  where  superheated  condensed  milk  is  used 
to  supply  the  milk-solids-not-fat.  A high  percentage  of  milk-solids-not-fat 
is  also  conducive  to  a sandy  condition  in  ice  cream. 

2.  The  percentage  of  butterfat  alone  is  a secondary  factor  which 
influences  the  quality  of  ice  cream  with  respect  to  body,  texture,  and  resist- 
ance. Any  increase  in  the  percentage  of  butterfat  from  8 to  14  per  cent  does 
not  improve  the  quality  of  ice  cream  with  a low  percentage  of  milk-solids-not- 
fat,  (6  per  cent)  but  when  the  percentage  of  milk-solids-not-fat  is  sufficient 
to  produce  a good  ice  cream,  any  increase  in  the  percentage  of  butterfat  from 
8 to  14  per  cent  acts,  to  some  extent,  the  same  as  an  increase  in  the  percent- 
age of  milk-solids-not-fat,  and  also  produces  a richer  flavored  ice  cream. 

3.  The  percentage  of  total  solids  is  a secondary  factor  which 
influences  the  quality  of  ice  cream.  An  extremely  low  (26.5  to  28.5  per  cent) 
or  an  extremely  high  (40.5  to  44.5  per  cent)  percentage  of  total  solids  pro- 
duces an  unsatisfactory  commercial  ice  cream,  regardless  of  the  nature  of  the 
milk  solids. 

4.  No  definite  percentages  of  butterfat,  milk-sclids-nct-fat,  and 
total  solids  can  be  recommended  as  being  most  satisfactory  for  the  production 
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of  a good  commercial  ice  cream . In  general  such  an  ice  cream  can  he  made  with 
from  10  to  12  per  cent  milk-sol ids-not-f at , 8 to  14  per  cent  butterfat,  and 
32.5  to  36.5  per  cent  total  solids. 
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